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The Machining Technique of Connecting Rod through Constant
Control of Cutting Speed Method in Ball End Mill Machining
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Abstract

The purpose of this study is to suggest how the machining technique of constant control of cutting
speed can improve precision machining and tool life in high speed machining using a ball end mill.
Cutting speed is changed in machining free form surfaces such as connecting rod die. So, we don't
have supreme surface form and tool life on machining. To solve this problem we should settle on
optimal cutting speeds in free form surface machining. And, to improve precision machining, We must
execute high speed machining methods to output optimum NC data using developed constant control of
cutting speed program after modeling by CAD/CAM. In this paper, a comparison was made of the
cutting precision and tool life in conventional cutting and those in connecting rod machining applying

the program developed.
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Fig. 4 Experimental setup for measuring cutting
force and run-out

Table 1 Machining condition

Machining| CCCS
Workpiece STD61(HRc52)
Spindle revolution(rpm)| 12,000 {6,000~12,000

Feed rate(mm/min) 1,500 1,500

Depth of cut(mm) 0.15 0.15

Pick feed(mm/min) 0.3 0.3
Feed per tooth(mm) 0.06 Variable
Tool(OSG, Coating ¢ 10(Rough), 2 teeth
TiA # 6(Finish), 2 teeth
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Fig. 5 Waveform of cutting force and run-out
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(d) Surface form according to error rate 30%

Fig. 6 Comparison of surface form
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(Rough-0.138mm}) (Finish-0.074)
(a) Tool wear of general machining

(Finish-0.029)
(b) Tool wear of CCCS machining

(Rough-0.082mm)

Fig. 8 Comparison of tool wear

Fig. 59 ¥lasir BHFL
¥

w3 HgstA u
W% el +F
A de AP A adelth (addAe
Bolox e FTIF AU EFol E
o 4 9t A% AHaL&x dAANE
Aaa Ajd 29e BE olF AET W
A & F Uk ZAE 3y [
AES 20% FAS 4yt BHA F
o] glo] 7H AR TAIAY
30% F3g e FE3
@ol 7FAIZre] 15 E
o ARt ez VY & FHIA ¥
of wetA FArEx dAAE & A FAME
74 v gddds § ¢
Fig. 791E AvY 2=8A49 13 ¥ A (pass)!
AgE 30x9 FAAZH diulsty Z7] o
o|4eke] wekd mFolgI AH4olHAl YEh
FFupdRe AasE A /EHR F
NAzyoz 7hgstd wusgit. 1 2 I&
153 Aol BF AL dAA/IHEL
F2359 ESAdA 53
FUERHLe
15% 7|02 FF
o uhd, A2b

79 vhgze

ﬁ:l tlo F.E

lo

NS

u

s e S R oH
AN e
f ne o

m yor

7 =
% 99m, o48e
7o) spagel ¥R

<

]

(s

L

od

il
N
o4

ox
o

[e]
H re
LN

fu
2N
Moo pf o

ol rir

flo o o o M %

g ze=3dAakel 13 FH(pass)

(Rouéh) '

(Finish 1)

(Finish 2)

(Finish 3)
(b) CCCS machining

(a) General machining
Fig. 9 Comparison of chip form

7HERE
g2 Bz
I3 FA7E
o},

o A, B AT
Wt dAa4ET dAA7IHLe
g o] FA3] AL AL
g 7HEHeR JhEe
o] Aai-9o 3ol
ot datgm A Ao
25 A% wpEn
A kot zeElx, =t
£z dAA 7Igez 7t
Agoz E3 Fa FAAME 30%, B4 7HE

7-]&151 icaﬂ)\k,] x%;ﬂ
gozr BT vidFE

A

ol

X E o 40~45% ALY FHo| FHE RE
o & gt

33 & ga &4

] gale HES dolHE AL mETFFAA



goed AFAN AAEE QGA Yol o ANGRE A37)e 1059

£ olF 8% Agolu,

714 g e FRAQ FRRY A
ABdelA Aartad A d53o & A=
oA e 7Aede #Estaa g 39 9
@‘ZHS‘M A fAA ol AF=e] FAde] uhgt
A ESF 2 dehdd oo 24923 6
Ball End Mill2 7}&38te wl&d g #2319

4

o, 379 FEAFE 0<fEAH<60
Fig. 9ol 4 EXo] drbEQl HartgoAe o
Hohx e AAEER A8 P9 wFo] AL
Al &R ol AL Holm, YA L
HAL T T 95 thord Azt 7‘;]0] A
& ¢ F Uk 2EY dAAEE AR 7
o2 B MEE A& wd P9 ALY )
=2 o3 & £Ho|1 %]9] }\H@- £ 9z 43]_
A exe] o8 Ael A Be 4Be A
S & 5 oQnk wx HarEsy welass
ekl o o] meFo]l dueH me
S vk dge AHde dnd FAFPE |
3, A4TAL 392 Ak W) 2ol A
Z5 Has 2d dAEn dAAe vyem
HAEaA WER Fol P H oL,

onl
2N

<

rE Y rl

F

5

tlo _I
il OH

4

@) A4EE 9AAe ez T A
A2ga Yool o ¢td Ao ]_TV_, FHI AT
obel FTFBE 30~45%4 = FLEHAG

©) 94T Rt dolroz As) W
G5t Azo) o HEA AFo Uik, 4
o HasEe A dRAC JHoz A
& Aol o St

@ FF A5 b AHFA 2AES 20%
F2& w7t 7 Qg ol

% 7|

£ d7ve FAagdgn JIu4dy 2 FZ0+E
ATAE(ERC/NSDM)E 53 2 gstagg ¢4

(1) Tlusty J. and Smith, S. 1997, " Current Trends
in High-Speed
Manufacturing Science and Engineering ASME,
Vol. 119, pp. 664~ 666.

(2) Shut, H., 1995, "High Speed Machining of Dies
and Moulds-Cutting Condition and Technology,"
CIRP, Vol.44.

(3) Tkeda, T., 1995, "&dl - EFEEYIAI % 2 obic T
TEREAR & 2B 0 L9, M8+ 1 +.

(4) Smith, S. and Tlusty, J., 1997, "Current Trends
in High Speed Machining," ASME Jowrnal of
Engineering for Industry, Vol. 119, pp. 664~ 666.

(5) Tae Jo Ko and Hee Sool Kim, 1999,
"Mechanistic  Cutting Force Model in Band

Machining," Journal 1)
g

Sawing," International Journal of Machine Tool &
Manufacture, Vol. 39, pp. 1185~1197.

(6) 1998, 98 NC &2 7|7 7l&Avv, =74
A4

(7) Lee, P. and Altintas, Y., 1996, "Prediction of
Ball End Milling Force from Orthogonal
Cutting data," Journal of MTM, Vol. 36, No. 9,
pp. 1059~1072

(8) Seo Tae II, 1999, "Tool Trajectory Generation
Base on Tool Deflection in the Flat-End Milling
Process," KSME International Journal, Vol.
13, No. 12, pp. 918 ~930.

(9) Feng, H. Y. and Menqg, C. H. 1996, "A
Flexible Ball End Milling System Model for
Cutting Force and Machining Error Prediction,”
Journal of Manufacturing Science and Engineering,
Vol. 118 pp. 461 ~469.

(10) Liu, C. R. and Barash, M. M., 1976, "The
Mechanical State of the Sublayer of a Surface
Generated by Chip-Removal Process,” Part 2;
Cutting with a Tool With Flank Wear. Journal of
Engineering for Industry, pp. 203 ~1208.



